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I- The Inception of the Information 
System for Vocational Decisions 



INITIATION 

The United States Office of Education and the President and Fel- 
lows, Harvard College, entered into agreement as of i June 1966 
to support and construct the prototype of a computer-based Infor- 
mation System for Vocational Decisions (ISVD). The prototype 
is to be delivered on or before 1 July 1969, thirty-seven months 
from the date of initiation. 



ORGANIZATION 

The Information System for Vocational Decisions (ISVD) is di- 
rected by an Executive Committee. (See section on Authority for 
a list of its members.) Through this particular committee, the 
ISVD embraces the interests which Harvard University, the New 
England Education Data Systems (NEEDS), and the Newton 
School Department have in the construction and field testing of a 
computer-based, guidance and counseling inquiry system. 



OBJECTIVE 

The major objective of the ISVD is to improve vocational deci- 
sion-making through the use of a computer-based guidance 
system. The program is to be so designed that the student can relate 
knowledge about himself to data about education, training, and 
work and thereby create a body of information on which he can base 
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his career decision. The entire program links person, computer, and 
teacher or counselor in such a way that the student can conduct a 
dialogue with the computer, while the counselor assists in interpret- 
ing and evaluating the results of the dialogue. 

PROBLEM AS STIPULATED IN 
PROJECT PROPOSAL 

The following statement is quoted in full from the original pro- 
posal entitled An Information System for Vocational Decisions, 
sub nitted by D. V Tiedeman, £. Tandy, W. J. Fletcher, A. B. 
Ellis, R. G. Davis, and E. G. Boyer, Principal Investigators, to the 
U.S. Commissioner of Education under the provisions of Section 
4 (c) of the Vocational Education Act of 1963. 

" • . . participation in an occupation involves more than train- 
ing in the specific skills required. Before, during, and even after 
vocational training the process of decision-making must also be 
involved. Central in decisions about occupations, jobs, or courses 
of study are facts/data 1 about one's self and about work. Facts 
illumine and frequently create decisions particularly when facts 
are given the status of data by inquirers. But decisions also create 
facts. This project therefore provides opportunity to study the in- 
teraction of facts and decision, and their subsequent creation of 
information. 

The proposed ISVD will deliberately play upon a potentially 
useful distinction between data (facts) and information (inter- 
preted facts). The task of the information system is to enable the 
individual to transform data into information. This is to be done 
by teaching him to interpret the data in the light of his own 

1. Occupational facts/data come in two conditions, fixed and modifiable. 
We therefore elect to adopt the cumbersome term. Tacts/data/ to indicate this 
fact throughout the report. Occupational facts are directly recoverable without 
modification except for storage and later retrieval. On the other hand, occupa- 
tional data consist of facts which must be additionally processed by the numeric 
and/or linguistic routines of a modifying system. Either unmodified facts or 
previously modified data need to be further mediated if they are to be turned in- 
to information. This is why we refer conjointly to facts/data whenever our 
connotation is associated with information. 
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knowledge, experience, and intention, so that his organization 
and use of ihe data represents his own personal relationship to 
them in the process of decision-making. We presume that only 
when data are used in this way can they be described as informa- 
tion where the individual is concerned. The information so gen- 
erated can then, in turn, serve as data in the making of future 
decisions. 

"Given that the quality of decisions is directly related to the 
kind, quality, and comprehensiveness of the information (i.e., 
data in relation to personal intention) considered by the indi- 
vidual during the process of decision-making, then a fundamen- 
tal task of guidance is to identify, evaluate, and classify needed 
information and to make it readily available to counselors and 
students in useable forms and at needed times and places. A sec- 
ond task is to learn how past decisions can be used to create in- 
formation of value to the students who have made those deci- 
sions. We speak first of the provision and display of data, and its 
transformation into information. When we consider the teaching 
of decision-making, we will discuss the creation of further in- 
formation by the analysis of past decisions. 

"Guidance workers have had difficulty in providing and ef- 
fectively displaying data. This is so because the amount of these 
data is directly related to the unparalleled rate of change in the 
technological world, which in turn is rapidly producing basic 
changes in our society. If we are to prepare students with skills, 
and attitudes and understandings for a changed and continuously 
changing future, we must know something of the nature of the 
changes involved. We must also encourage students to think of 
vocational planning as a lifetime process, not a one-time deci- 
sion. 'The counselor must think future and not experience or he 
will be of diminishing value to the student of the sixties and 
seventies' (Wrenn, 1962, p. 20). 

"Not only have counselors found it difficult to provide and 
display data, but the relatively infrequent contact between stu- 
dent and counselor has made the student's interpretation of data 
largely a hit-or-miss affair. Most students in secondary schools 



4 



ANNUAL REPORT 



see a counselor three or four times a year at most. Furthermore, 
the nature of these contacts is frequently governed by a concern 
for the immediate next decision to be made ("What courses shall 
I take next term?") and the immediate interest of the student 
("I'm interested in science.") The amount and quality of facts 
available to the counselor at the time of an interview is limited 
by his own knowledge and his school's resources. And the coun- 
selor's usual function is to provide facts for the student at the 
same time (and frequently without distinction) that he is attempt- 
ing to get the student to use them. 

"What is needed is a system which will provide for the student 
direct access to all relevant facts without requiring the direct 
mediation of a counselor. This would bring about a change in the 
counselor's role. Instead of being both source and interpreter of 
facts, he would have the primary responsibility of interpreting 
the student's use of the facts as he transforms them into informa- 
tion. This would require attention to the role of unconscious 
motivation, and the effort to help the student transform his tacit 
understandings into explicit ones. Also included in his role would 
be training the student in the use of the data system, supervising 
him in its use, and evaluating the student's decision-making 
process. Ultimately, it should be possible for the student to use 
the data system in a relatively independent manner for both ex- 
ploration and decision-making, with recourse to the counselor 
only when assistance or interpretation is needed. 

"Another important factor in the decision-making process is the 
student's 'sense of agency/ that is, his awareness that he is an 
active agent in determining the course of his own career (Field 
1964). We feel that many persons, especially those in economi- 
cally depressed areas who have been socially and culturally de- 
prived, may lack this 'sense of agency' because of a lack of ac- 
curate information about themselves and their real ability 2 to act 
on ’heir environment. 

2. Our colleague, Norman Sprinthall, at Harvard tells us that his recent 
research with Ralph Mosher and John Whiteley strongly suggests that even 
secondary school students lack conviction that they have any choice in and 
responsibility for their educational and vocational behavior. 



5 



the inception of the information system 



This proposal is in part an outgrowth of a study conducted dur- 
ing 1*64-65 by John B. Carroll and Allan B. Ellis under contract 
with the U. S. Office of Education (Contract #OE-5 -io- 097) 
(Carroll and Ellis, 1965). The study was undertaken to determine 
the nature of a possible data bank and the role such a bank 
should play in the development of a systematic education pro- 
gram for the New England region. A significant conclusion 
reached by the investigators was that an educational data bank 
should not be a static storehouse. To be of real value to the proc- 
ess of education, a data bank must be dynamic enough to become 
a functional part of the education process. 

This conclusion was of special interest to the New England 
Education Data Systems (NEEDS), which was established in 1963 
by the New England School Development Council and which is 
affiliated with the Harvard Graduate School of Education as well 
as with 57 other organizations. 3 NEEDS is an effort to bring the 
technology of data processing to bear on the administrative, cur- 
ricular, and guidance problems of the schools of New England. A 
long-t-xm objective of NEEDS is to establish a regional informa- 
tion center for its member school systems so that, as NEEDS 
grows, a large body of data will be available to facilitate educa- 
tional research and development efforts in the region. This pro- 
posal is therefore designed to take a major step toward the 
development of such a comprehensive regional information cen- 
ter in the area of vocational education." 



3. During 1967-68, NEEDS consisted of 67 member organizations. 



II. Theory and Design 



THE ROLE OF DECISION-MAKING 
IN INFORMATION GENERATION 1 

PRIMARY DATA FILES OF THE ISVD 

The Information System for Vocational L>\_~ Jc, jns is to be a sys- 
tem in which facts/data 2 about educational, military, and voca- 
tional opportunities are turned by each of its inquirers into the 
information of a personally-determined career. The ISVD will 
contain three primary data files, one for each of these kinds of 
opportunities. These data files will be much like the files of ab- 
stracts created for the Educational Research Information Centers 
(ERIC) system which several universities are creating in the 
United States with initiative and support from the U.S. Office 
of Education. 

Each of these three primary data files in the ISVD will be par- 
titioned in several ways. One of these partitions will serve to 
distinguish between the stages of exploration or clarilication in 
decision-making. The facts/data available for an educational, 

1. The first part of this section is based on Project Report Number 12, 'The 
Role of Decision-Making in Information Generation: An Emerging New Po- 
tential in Guidance," by David V. Tiedemau. Richard Durstine participated 
extensively in editing that document for this report. 

2. Facts/data come in two conditions, fixed and modifiable. We therefore elect 
to adopt the cumbersome term, "facts/data," to indicate this fact throughout the 
paper. Facts are directly recoverable with mediation except for storage and later 
recovery. On the other hand, data must be additionally processed by the numeric 
and/or linguistic routines of mediational system. 
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military, and occupational alternative will be fewer and at a more 
general level for the exploratory mode than for the clarificatory 
mode. When exploring, an inquirer will not be expected to 
maintain preference for an alternative. He will be expected to be 
forming his personal bases for preference among a set of alter- 
natives. When clarifying, he them will be expected either to 
maintain his preference for an alternative or to return to ex- 
ploration. In this phase of decision-making, the inquirer is ex- 
pected to bring the perspective of doubt to a previously crystal- 
lized choice and to bear the anxiety of ignorance in the face of 
new facts about the chosen alternative. 

A second partition of each of the primary data files will be 
applied within its exploratory and clarificatory parts. This parti- 
tion will be according to the discontinuity, or socially induced 
choice situation in life for which the data file is pertinent. With 
the education data file, this partition will specialize according to 
choice of: 1) high school curriculum; 2) post-secondary institu- 
tions; 3) post-secondary specialty; 4) graduate institutions; and 
5) graduate specialty. In the case of the military data file, the 
partition will be directed toward promotion within the enlisted 
and officer ranks of each of the three major U.S. Armed Services. 
In the case of the occupation data file, it will include the choices: 
1) occupation; 2) placement; 3) promotion; and 4) career 

The occupation data file will have an adjunctive file incorporat- 
ing forecasts by industry according to national and regional con- 
ditions. The primary purpose of facts/data on forecasting will be 
described shortly. 

PURPOSE AND SELF DEVELOPMENT THROUGH THE ISVD 

The ISVD will offer access to the three primary data files with- 
in the context of achieving purposeful activity during self devel- 
opment. Two pedagogical modes will be provided for this context. 
One mode will be teaching about concepts relevant to purpose in 
self development. The concepts included in this mode will be. 1) 
the psychology of becoming purposeful; 2) self and decision-mak- 
ing; 3) psychological attributes and educational, military, and oc- 
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cupational decisions; and 4) any needed instructions for use of 
the three primary data files. 

The second pedagogical mode will be that of decision-making ap- 
plied to the data both of another's life and of one's own life. The 
basic mode with the data of another's life will be that of a game. 
An inquirer will either cooperate or compete with others in play- 
ing rounds in a game context that requires time planning in re- 
lation to future possibilities and consequences. The context of time 
planning will be in terms of education, work, leisure, and family. 
Future possibilities and consequences will be retrieved in part from 
the forecasting data file mentioned earlier. The playing of rounds 
of the game will provide rudimentary simulation of career devel- 
opment. However, the ISVD will also let inquirers substitute their 
own data in the game structure and will then use this simulated 
career development structure in personal decision ■ making, that is 
in decision-making in which the person is himself the player and 
the object of the game. In personal decision-making, the basic 
pedagogic mode will be that of guidance in counseling. In this 
mode the internalization of the game structure into the personali- 
ty is expected and facilitated so that the game structure can be- 
come a guiding mechanism in the future anticipatory activity of 
the inquirer. 

SECONDARY DATA FILES AND ROUTINES IN THE ISVD 

The substitution of one's self for the life circumstance of another 
will create need for two kinds of secondary files. One secondary 
file will be that of the individual's education and psychological 
characteristics. This file will be created and maintained both to 
permit counselors to call for cumulative records and to permit in- 
dividual inquirers to generate alternative possibilities for them- 
selves by using the predictive framework in relation to anonymous 
psychological characteristics, choices, and later accomplishments as 
based on histories of other inquirers which will be stored in this 
file. This technique will in the ISVD be augmented by a proce- 
dure due to Thomas Hutchinson, a doctoral candidate at the Har- 
vard Graduate School of Education. The Hutchinson procedure will 
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allow the inquirer to specify both the alternatives he is consider- 
ing and the levels of reward which he seeks from each specified 
alternative. The procedure will then provide indication of whether 
the inquirer's psychological data are like those of others who be- 
fore him choose the alternative and achieved the designated re- 
wards. 

The secondary file will store important elements of the person's 
decisional frameworks in working out his life plans. The file will 
consist of summary statements which the person generates at the 
conclusion of each career, arising from using the repetitively ap- 
plied routines of the ISVD in relation to each discontinuity in 
which he addresses his future and learns from his past in the 
ISVD. The inquirer will of course himself be engaged in abstract- 
ing his life circumstance while creating these data for his life. 

Inherent in the secondary file on the person's decisional frame- 
work will also be a procedure due to Terence J. O'Mahoney, a doc- 
toral candidate at the University of Leeds. This procedure will be 
a paired comparison of vaguely pictured occupational activities pre- 
sented to reveal the person's self concept in the context of occupa- 
tional activity. Such paired comparison operations give an inquir- 
er clearer linguistic understanding of himself in ideal and actual 
terms. The understanding will then be an explicit basis upon 
which the inquirer can deepen his knowledge of his union of per- 
sonality and occupation. Use of the procedure will be available for 
the mode of exploration, not clarification. In short, the O'Mahoney 
procedure as expanded from its present context of just occupation- 
al pictures will permit decision in an educational, military, occu- 
pational, or family context to aid in discovering harmonies and 
disharmonies in personal psychologies and activities. 

FROM FACTS/DATA TO INFORMATION 

GENERATING ENGLISH IN THE GUIDING MECHANISM 

As has been noted, the basic aim of the ISVD is to help an in- 
quirer to create a language structure in harmony with his evolv- 
ing vocational development. In the ISVD, the computer is to as- 
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sist in the processes both of his vocational development and of its 
harmonization with personal career development. 

The personal career development which the ISVD attempts to 
cultivate presumes the existence of discontinuities in the person's 
vocational development. A discontinuity has both external and in- 
ternal referents. The external referents are those aspects of the 
societal structure which precipitate discontinuity of personality de- 
velopment by virtue of forcing choice in order not to have a pre- 
scribed set of experiences and requirements for all citizens. In 
the ISVD, these external referents are keyed to the educational, 
occupational, military, and personal and family living decisions 
which are available in the United States. 

The internal referents of discontinuities are those aspects of ego 
processes which give rise to and/ or support the emergence of self 
awareness in career development. The internal referents empha- 
size the continuities of personality during the meeting of a dis- 
continuity of society. As such they tend to stress the integrative 
aspects of personality in career development in relation to the dif- 
ferentiating aspects of society in vocational development. These 
internal referents are thus the potentially harmonizing conditions 
in the linguistic differentiation of vocational development which the 
ISVD seeks to cultivate during career development. 

The ISVD assumes that a process is discernible and explicable 
during any meeting of the externals and internals associated with 
a societally-generated discontinuity in life. The ISVD further as- 
sumes that this process is analyzable by us and eventually by 
the person experiencing the discontinuity into anticipatory and ac- 
commodating phases. The Tiedeman and O'Hara theory of deci- 
sion-making 3 on which this assumption is predicated further as- 
sumes that the phase of accommodation is both publicly and per- 
sonally analyzable in terms of the steps of exploration, crystalli- 
zation, choice and clarification and that the phase of accommoda- 
tion is also publicly and personally analyzable in terms of the 

3. David V. Tiedeman and Robert P. O'Hara. Career Development . Choice 
and Adjustment. New York: College Entrance Examination Board, 1963. 
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steps of induction, reformation, and integration. 

The ISVD is planned to biing a subject's attention upon the 
processes of vocational development for reasons of his achieving 
further harmony in career development. This attention will be 
sought both in a machine and in a personal context. In the ma- 
chine context, the person interacting with the System will be 
treated as if he is an inquirer, a person who is himself in search 
of answers for problems which he is generating and who is also 
willing and able to assume responsibility for the actions predicated 
upon such inquiries. For this reason, the machine context of the 
ISVD will consist on the one hand of the primary data files which 
have been outlined briefly in the prior section. 

The inquirer's searches of primary data files will also have to 
be mediated by the computer in some of its aspects. This media- 
tion is being designed in th* ISVD as if we were teaching a 
guidance machine to understand English. This stance is necessary 
in the ISVD in order to keep the subject's interaction as that 
of inquiry. However, the stance is more importantly necessary be- 
cause the "game" of the System is to facilitate the incorporation 
of the English which the guidance machine is able to understand 
into the English upon which an inquirer becomes ever more aware 
that he has predicated his vocational and career developments. 
Thus through teaching, practice, and interpersonal relations, the 
ISVD expects the incorporation of the English understanding of 
the System into linguistic structures of the person. MONITOR 
will be a central concept for this incorporation. MONIIOR will be 
a System control for checking the inquirer's understanding of the 
linguistic framework of his vocational and career developments. 
MONITOR will also consist of the rules and processes which went 
into our creation of that control. Through this means, the ISVD 
expects that a person will permit himself to be guided by our 
control and come to life by the internal operation of his intelli- 
gence as he grows in wisdom about his career development. 
'MONITOR' is our way of expressing the stage of the generali- 
zation which is taken over by the person in his machine interac- 
tion. Supervision by counselors and instructors is our way of 
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further generalizing 'MONITOR' in order to complete its inter- 
nalization and operation in everyday practice by the individual. 

The teaching of the guidance machine to understand English 
and the incorporation of that process because of interaction with 
an inquirer gives rise to the machine operations which have been 
previously referred to as those of the secondary data files. Secon- 
dary data files must be planned to operate in two ways. One of the 
wayr. that secondary data files must operate is subsidiary to primary 
data files when matters of accuracy in inquiry of those files are in 
focal attention. The other way in which the secondary data files 
must operate is superordinate to the primary data files when the 
teaching and practice of decision-making is in focal attention. It is in 
this superordinate operation of the primary data files that the hard 
design puzzles of teaching MONITOR and 'MONITOR' to under- 
stand English actually rest. 

This sketch of the ISVD is neither easy to construct nor to 
understand. However, we trust that we have now seated enough 
both of a review of the prior section and of an overview of terms 
and later discussion so that we are justified in proceeding with 
more of the detail of how ISVD will actually be structured so that 
some of its aims can be realized. 

INFORMATION FROM FACTS/DATA 

The details of the primary and secondary data files noted in the 
prior section are an inherent part only of the ISVD. However, the 
information processes which are also inherent in the concepts of 
the primary and subsidiary data files have more general appli- 
cability extending to all library data processed with the help of 
a computer. A particularly significant library project of this na- 
ture in the United States is that of the several ERIC projects. 
Each ERIC center has a specific subject. The researchers in each 
center are responsible for assembling and abstracting published 
literature in their subject and for servicing requests for references in 
that literature. The subject of guidance and counseling is handled 
at the University of Michigan under direction of Professor Gary 
Walz. We particularly refer to Walz' contributions to the theory of 
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information generation as we proceed to consider that theory and 
the ISVD. 

Walz and Rich have a significant article on ERIC and its po- 
tential contribution to the practice of student personnel services. 
In this article, Walz and Rich 4 first describe the processes of 
abstracting, indexing, and cross-referencing reduced inrormation 
as we have somewhat described those processes in the preceding 
section. They then go on to consider both the predictable outcomes 
of those processes and their implications for student personnel ser- 
vices as well. These predictions and their implications constitute 
a potential possible in ERIC but not yet thoroughly implanted. 

Predictable outcomes of the processes of data decomposition and 
article retrieval are, according to Walz and Rich: i) synthesis 
and evaluation become dominant processes; 2) gaps in the infor- 
mation structure become evident; 3) use of impersonal resources 
increases; 4) opportunity for interprofessional interaction increas- 
es; 5) information, not a book, is retrieved; and 6) time to infor- 
mation is reduced and the band width of information is increased. 
The implications of data decomposition and article retrieval for 
pupil personnel services are: 1) the approach to learning will be- 
come that of inquiry; 2, 3, 4) the information generation process 
will require new skills to approach learning including stress upon 
the processes of evaluative integration and of information coagu- 
lation, not absorption; 5, 6) changed methods of professional com- 
munication and increased collaborative efforts will occur; and 7) 
small esoteric information systems will develop. Walz and Rich 
have thus enumerated important sets of outcomes and implica- 
tions. However, their conclusion is : 

Perhaps one of the most important conclusions to be drawn from re- 
viewing the outcomes and implications of information systems is that 
they may well not be a significant force for change. Wherever we have 
used "will", we just as well could have inserted "can". We are more 
assured that the mechanics of information systems are workable than 

4. Gary R. Walz and Juliet V. Rich: "The Impact of Information Systems in 
Counselor Preparation and Practice," Counselor Education and Supervision, 
1967, 6, 275-284. 
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we are that individuals cn make the necessary changes in attitudes and 
beliefs to use them. The emergence of information systems is undeniably 
a force for change in counselor education. Whether it results in changes 
or not will depend upon the professional response to that force . 5 

Thus Walz and Rich stop somewhat short of asserting that data 
reduction and interactive retrieval actually will have the noted 
consequences. We in turn claim that the Information System for 
Vocational Decisions brings data reduction and interactive retrie- 
val into a condition where the Walz and Rich consequences ac- 
tually will be realized, not just can be realized. The ISVD is it- 
self an interactive data reduction and retrieval system embedded 
within expectation, learning, and practice of personal decision- 
making. Decision-making is thereby given the role of informa- 
tion generator in the ISVD. Facts/ data are turned into informa- 
tion by the inquirer within the context of decision-making when 
decision-making is subject to MONITOR, a concept we next 
specify. 

ISVD AND MONITOR 

As has been indicated, the basic scheme of ISVD is to have data 
files in which previously known facts/data are stored. The System 
will then guide personal interaction with the data files. Personal 
interaction is both to be taught and to be used in the System. 
Use of the System can first be as a game and then in the reality 
of one's own life. 

MONITOR refers to the computer control functions associated 
with the reflexive activities required in the creation of self aware- 
ness du ig the decision-making practiced while choosing in using 
the primary data files. MONITOR will be fashioned to operate at 
three levels of awareness about this reflexive activity. At the rudi- 
mentary level, vocational development, vocational maturity, and 
agency development theories will be used within the paradigm of 
decision-making which has been outlined above. At this level, the 
System will itself be programmed just to assess the quality of 




5. Ibid., p. 284. 
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decision-making as dictated by the concepts of the sever- 
al theories. This will provide a first-order and mechanistic way 
of guarding against failures to exercise personal responsibility 
during the decision-making uses of the ISVD. 

The second level of operation of MONITOR will be that of giv- 
ing the inquirer access to the rules and procedures of the first- 
level MONITOR. Each time the inquirer enters the System to 
interact in relation to a discontinuity in his future he will be 
encouraged to summarize his experience in relation to prior dis- 
continuities which he has considered in the System. This process, 
which is named that of REVIEW, will include a routine which 
will create a juxtaposition of current statements about past expe- 
riences with past statements about what were then expectations 
about future events. This process of comparing the formerly antic- 
ipated with the presently actual is one of the important processes 
in the ISVD. The comparisons will be processed in the ISVD by 
the secondary data files having to do with the generalization of 
decision-making into career development within the context of vo- 
cational development. This processing will require all of the pro- 
cedures of heuristic meaning creation which are inherent in the 
ERIC system, namely 1) the provision of an original product (in 
the ISVD this is the summary of past experience which the per- 
son first supplies), 2) the abstracting of that product (in the ISVD 
this is the turning of the summary into form permitting compari- 
son), and 3) the creation both of primary and coordinate index 
terms and of a thesaurus of synonyms of them. In the second lev- 
el of operation of MONITOR the inquirers in ISVD will first 
be instructed in our System use of this data reduction process 
which is inherent in the facilitation of heuristic meaning. The 
inquirer will also have to be given access to the actual procedures 
by which a primary and coordinate index and a thesaurus of 
synonyms operate in the ISVD computing system. He will then be 
permitted to use his own primary and coordinate index terms 
and thesaurus to process the summary data collected during RE- 
VIEW of his career development both at the moment and in past 
uses. This procedure will actually create the smaller esoteric 
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information systems which Walz and Rich suggest within the 
conception of ERIC. However, within the ISVD these smaller eso- 
teric information systems will be really personal and not acces- 
sible tc another except upon authorization of an inquirer. In fact, 
the smaller esoteric information systems actually are the rudi- 
ments of the cognitive structure upon which the inquirer premises 
his personality in the realms of educational, military, vocational, 
and family decisions. ISVD will thus encourage the existence and 
applaud the formation of smaller esoteric information systems. 
These personal guidance systems constitute the compromises with 
totality which the individual must make while being accurate, 
detailed, and honest with himself in an ever-maintained effort 
to perfect his understanding of his actions and his experience. 

ISVD AND MEANING THROUGH THOUGHT, COUNSELING AND SUPERVISION 

Although the substitution of this second level personal "MONI- 
TOR" information system for the original System MONITOR rep- 
resents a giant step toward understanding in individuality, it 
does not represent the completion of the process. Completion of the 
process further requires the machine-free use of "MONITOR" 
in the practiced use of thought in experience and action. This 
condition is never fully attained; it is only ever more closely ap- 
proximated. It requires generalization of two phases of "MONI- 
TOR." One is that of the language of "MONITOR" itself. 
MONITOR will necessarily be linguistic. As Dudley and Tiede- 
man indicate, 6 language can never be fully co-extensive with 
experience. Therefore, the inquirer must be encouraged to see 
"MONITOR" as but a stage in understanding his harmoniza- 
tion of language and experience, not the end result itself. The 
end is more akin to his realization of language and experience 
as a paradox, 7 a predicament capable of being understood and 

6. Tiedeman, David V.; and Dudley, Gordon A. Thought, Choice, and Action: 
Processes of Exploration and Commitment in Career Development; Cambridge, 
Mass.: ISVD, 220 Alewife Brook Parkway, 1967. (Multilith) 

7. Tiedeman, David V. "Predicament, Problem, and Psychology: The Case 
for Paradox in Life and Counseling Psychology," Journal of Counseling Psy- 
chology, 1967, 14, 1-8. 
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to call into play another script, to switch control and to return to the 
main script when that level of conversation has been terminated. 
We made heavy use of this ability. 

For a more complete description of ELIZA, refer to the work of 
Taylor 10 and Hayward. 11 

ORIENTATION, ACCESS ROUTINES AND A SCENARIO IN ISVD: 
AN ILLUSTRATION OF AN INQUIRER INTERACTING WITH FILES 
THROUGH ORIENTATION AND ROUTINES PROGRAMMED IN 
ELIZA 

ACCESS ROUTINES AND THE ORIENTATION SCRIPT IN ISVD 

Stated simply, our first task in creating a guidance machine was 
to experiment with ELIZA in order to demonstrate its usefulness 
to the ISVD. We accomplished this task in the writing of demon- 
stration scripts for the Access Routines of EXPLORATION and 
CLARIFICATION as well as for the ISVD ORIENTATION. 

An access routine is a set of scripts that allow an inquirer access 
to various scripts, procedures, and to one or more of the System's 
several data files. In the ISVD, they are named EXPLORATION, 
CLARIFICATION, and REVIEW in an effort to use names close 
to the conditions in the Tiedeman-O'Hara paradigm of decision- 
making. The theory of access routine REVIEW was described in 
Part A above. EXPLORATION and CLARIFICATION are merely 
exemplified in this section as they operate as scripts which in turn 
give rise because of inquirer interaction to an inquirers scenario. 

Our scripts used in this experiment are inherently different from 
those developed elsewhere for the System in that they serve as call- 
in 8 f ^ess) scripts or as data collection scripts. The purpose of a 
calling script is to ascertain what the inquirer wants to do: does he 
want to access the occupation data base, play the Life Career Game, 
developed by Sarane Boocock, 12 or think about which colleges to ap- 

10. Op. cit. 

11. Hayward, P. R. ELIZA Scriptwriter's Manual. Education Research Cen- 
ter, M.I.T. : Cambridge, Mass., March, 1968. 

12. Boocock, S. S. "The Life Career Game." The Personnel and Guidance 
Journal, Vol. 46, No. 4, pp. 328-334. 
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appreciated but incapable of full formal construal in co-extensive 
fashion. 

The second part of "MONITOR" which must be generalized 
in reaching for a practiced ease with thought, choice, and action 
is the inquirer's use of the condition in a social, not just a ma- 
chine, context. In short, the person must move his personal 
"MONITOR" from machine context to interpersonal context. The 
counselor who supervises the inquirer's discovery of his personal 
"MONITOR" within the interactive computer processes of the 
ISVD must be the first agent of generalization of "MONITOR" 
from machine to interpersonal context. The counselor must use 
his own interaction with the inquirer as laboratory for that gener- 
alization and focus his skill in the assessment and cultivation of 
creative processes upon the attainment of that generalization it- 
self. The supervisor of a person at school. Armed Service, or work 
in turn has opportunity to be the second-line agent of generali- 
zation of "MONITOR" from machine to interpersonal context. 
The supervisor who actually capitalizes this opportunity must 
also use his own interaction with the inquirer as laboratory for 
the generalization but must in turn focus his skill in assessment 
and cultivation of creative processes on the substance of the in- 
quirer's role obligations in the particular situation under super- 
vision. Finally, the inquirer is himself the ultimate agent for 
generalization of "MONITOR" from machine to interpersonal 
context. He must experience the weakness of the machine MONI- 
TOR within the context of his fantasy about control over circum- 
stance and, with practice in machine and interpersonal contexts, 
gain confidence in his capacity to know some but not all of his 
anticipatory guiding system and its consequences in his life 
space. 

We trust it is clear that the Information System for Vocational 
Decisions with its expected ramifications into non-machine and 
personal collaborative activity offers potential through MONITOR, 
"MONITOR", counseling, and supervision of turning the reduc- 
tion, retrieval, and use of facts /data into an information generat- 
ing function which in turn is used, understood, and appreciated. 
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In this sense we believe that what Walz and Rich suspect only 
can happen within ERIC will happen within ISVD. 

Despite the strength of this assertion for the information gener- 
ation potential of ISVD, let no one suffer the delusion that infor- 
mation generalization will actually occur universally. The ISVD 
will expect information generation to happen. The ISVD will con- 
sistently attempt to make information generation occur. The ISVD 
will be diagnostic about failures of information generation to ap- 
pear. However, the ISVD will only actually accomplish informa- 
tion generation with those inquirers who both catch on to its theory 
and themselves come to use that theory without defense toward 
the System's part in its origin. 



GETTING A GUIDANCE MACHINE TO 
UNDERSTAND ENGLISH 1 

THE CONCEPT OF THE GUIDANCE MACHINE 

The first part of this section on Theory and Design gives decision- 
making the role of information generator in the ISVD. The Part 
also indicates that the capacity of decision-making in information 
generation will depend in the ISVD on the development of a 
guidance machine which can understand English. The guidance 
machine which understands English is in turn to become first 
the model and then the functioning capacity of an inquirer operat- 
ing in his vocational development so that his linguisitic capacity 
to understand himself and his career is continuously expanded. 

Part A of the section introduces the necessity for primary and 
secondary data files as these files are needed in the guidance 
machine which will understand English. In this Part of the sec- 
tion on Theory and Design we therefore continue the presentation 
of the System which is ISVD but do so by moving from a person 
who is linguistically developed in his understanding of his career 

i. This section is based on Project Report Number 14, "Getting a Guidance 
Machine to Understand English," by Allan B. Ellis, Margaret E. Pincus, and 
Patricia Yee. 
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development to the guidance machine which had to understand 
English because it helped him in his linguistic development as he 
engaged in his vocational and career developments. 

The central purpose of the ISVD is to create an environment 
for deciding. The needed environment must be a reckoning en- 
vironment because we want inquirers to do more than just make 
up their minds. We want them to figure up, measure, estimate, 
compare, judge, make calculated guesses, and in the end take 
responsibility for their decisions based in such reckonings of ours 
and theirs. This, of course, is what deciding means, but often 
people equate decision-making with choice-making and thereby 
miss the inherent notion of the process and its extension over 
time. What is left, usually, is the mistaken idea that a person 
decides by making up his mind, and thus we hear about the 
moment of decision as though it all happens at a point in time 
which is discrete and unbounded by thought and reflection. To 
make it clear that it is precisely this misconception and the re- 
sulting inflexibility we wish to challenge in ISVD, we have come 
to refer to the setting for vocational decision-making which we 
are creating as a vocational reckoning environment. However, we 
in turn will continually project in the ISVD the understanding 
that the reckoning a person ultimately needs is his, not ours or 
our machine's. 

Along with the student himself there are two additional compo- 
nents within the ISVD reckoning environment. The first of these 
is an extensive collection of data about work, education, and family 
living. Facts about jobs, colleges, trade schools, military specialties, 
and about the student himself are just a few of the types of data 
to be stored and made available to him. These data are organized 
into five major data files: occupational, military, educational, per- 
sonal and family living, and student characteristics. Naturally, 
while each of these files is separate from the other, they all ref- 
erence each other so that a student may follow a question through 
all its aspects. 

An important point which ISVD wants the student to realize 
about data is that in the real world they are never complete. 
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Often it is precisely this incompleteness of data about the world 
of work that makes decisions necessary in the first place. Thus, 
before one begins the process of decision-making he must under- 
stand the incompleteness of the data with which he is dealing . 2 

The result we hope for is that by developing these skills the 
student will cultivate in himself a sense of agency, that is, the 
belief that he is the significant agent in determining what hap- 
pens to him. 

Between the student and the data we intend to place a guidance 
machine. The function of this third and final element of the 
ISVD reckoning environment is to facilitate students' access to 
data and vice versa. That is, not only do we wish to provide a 
means for the student to gain convenient access to data, but we 
wish to keep track of such access as well. In this way, not only can 
an individual get facts with which to make decisions, but he can 
also gain a sense of the way he goes about making decisions. 

One way, then, to describe the vocational reckoning environment 
of ISVD is shown in this diagram: 



Student 



Guidance 

Machine 



Data 

Files 



There is, of course, no such thing as a guidance machine, and the 
major task of ISVD, therefore, is to build one. Instead of building 
this machine in the usual way with pliers and screwdriver, how- 
ever, ISVD is transforming an existing computer into a guidance 
machine by programming its software in appropriate ways and by 
inserting the materials called for by that software. 

Software programming and new material construction are not 
unnatural tasks in a computing project, since computers are made 
for this sort of thing. What most people call a computer program 

2. Ellis, A. B. and Wetbc-rell, C. S. “The Computer and Career Decisions.” 
Technical Memorandum: I, Harvard-NEEDS-Newton Information System for 
Vocational Decisions, Cambridge, Sept., 1966. 
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is in fact an explicit statement of a procedure, and at the same time 
a description of the machine needed to perform that procedure. This 
is a behavioral description, but it is all that a computer needs in 
order to imitate the machine so described. It is the purpose of ISVD, 
therefore, to create a sufficiently explicit description of the be- 
havior of a guidance machine so that a computer can behave as 
though it were that machine. 

Our efforts to create a description of a guidance machine fall 
into two categories. The first is the development of certain necessary 
software. This consists of a fairly elaborate set of computer pro- 
grams which permits certain basic and generally required functions 
to be performed. We need, for example, to operate in a time-shared 
setting so that more than one student can use the system at any one 
time. Furthermore, we must provide the ability to create, maintain, 
edit, and retrieve data files. A programming language to allow both 
string manipulation and list processing, programs for statistical 
analyses, routines to permit content analysis, and the general facil- 
ity of keeping track of who is on the system and what needs to be 
done next are some other examples of the kind of necessary com- 
puter software with which we must be concerned. 

The second category of a description of a guidance machine is 
the ISVD software itself. These are the programs that enable our 
time-shared computer to behave like a guidance machine, and it 
is here that any substantive contributions of ISVD rest. 

The single, most significant component of the ISVD software 
is that network of routines we call scripts. Not unlike the manu- 
script of a play (from which it gets its name) a script is a set 
of rules describing how the guidance machine is to act. Scripts 
contain such things as the text to be presented to a student via 
either a video display device or a printer, commands to activate 
a tape recorder, or motion picture projector or to display a 35mm 
slide, instructions for how to process the student's responses, and 
rules for any computation or storage or retrieval of data. 

When an inquirer interacts with a guidance machine under 
control of our scripts, the inquirer will in turn write a scenario. 
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A scenario will be the record of the inquirer's personal dialogue in 
the "play" which was our script. A scenario is illustrated in the 
last sub-section of this part. 

We believe that a major feature of scripts must be the ability 
to allow what appears to be conversation between an individual 
and the guidance machine, because so much of the process of 
deciding consists of unstructured behavior (such as browsing 
through data files). Thus, the student must be free enough to 
generate his own questions and their scenario in as natural a 
form as possible. To this end we have spent some time in ex- 
ploring the problem of getting a computer to seem to understand 
and to respond to English questions posed by the inquirer. 

THE OPERATION OF A GUIDANCE MACHINE 

There have been a number of efforts in recent years to get com- 
puters to deal with English sentences. Among these the works of 
Bobrow , 3 Green , 4 Helm , 5 Simmons , 6 and Stone 7 are especially 
relevant to ISVD. While we have been carefully examining the 
work of all these men to determine how we might benefit from 
them, this section is confined to but one such line of work. Specif- 
ically, we will describe our effort to adapt to our needs the com- 
puter 7 program called ELIZA developed by Joseph Weizenbaum 8 
of the Massachusetts Institute of Technology. 

3. Bobrow, D. G. "A Question Answerer for Algebra Word Problems." 
Memo 45, Artificial Intelligence Project, MIT, Cambridge, Mass., 1963. 

4. Green, B. F., Chomsky, C., Laughery, K. & Wolf, A. K. "Baseball: An 
Automatic Question-Answerer." In Proceedings of the Western Joint Com- 
puter Conference. Vol. 19, New York: WJCC, 1961. pp. 219-224. Reprinted 

in Feigenbaum & Feldman (1963), 207-216. 

5. Helm, C. E. "Simulation Models for Psychometric Theories." Prince- 
ton University, November, 1965. 

6. Simmons, R. F. "Synthex: Toward Computer Synthesis of Human Lan- 
guage Behavior." In H. Borko (Ed.), Computer Applications in the Behavioral 
Sciences. Englewood Cliffs: Prentice-Hall, 1962, pp- 360-393- 

7. Stone, P. J„ Dunphy, D. C., Smith, M. S., and Ogilvie, D. M. The General 
Inquirer: A Computer System for the Analysis of Text. Cambridge: MIT Press, 

1966- . . 

8. Weizenbaum, J. "Symmetric List Processor," Communications of the 
ACM, Vol 6, No. 9, Sept., 1963, pp. 524'544- 




